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W E ATTEIERBAGFIASFARAHRSE T X ARG S FERSEF I ETREAEFTX, Bl X LREH
R T — sk MR el FREFEL, I 24 A 0 AL 1T AU BE R AR R AT A AR AL, S LR AR £
4?%*§U#&4ﬁiﬁk*% Al LR R A RS TR, C RGBSR AR Al AEFREFET A TR
EIY, BEABERERMMESFEABN BN RBRBIZ TR LS —F T2, ThERE T 2R ERL
HAEE MultiWOZ 2.2 2 2.3 L4551k 2] T 57. 7% A= 59. 5% #9 A B AR 4 &, £ 7 L4 % & RISAWOZ LA %7 68. 1%,
HFAIEE—KANE 10ms, RELEHSH T A EHEM,E MultiWOZ 2.2 LS R B AP EEFEZERAS 159,48 4
B EAA 55.4%.,

XER .5 FaE LG FERSE
FEZESEES TP391.1

32 ;BERT; 3+ 47+ B s 82 X 5] $ 89 2+ 4%

EGOS-DST : Efficient Schema-guided Approach to One-step Dialogue State Tracking for Diverse
Expressions

ZHU Ruo-chen' , YANG Chang-chun' and ZHANG Deng-hui®

1 School of Computer Science and Artificial Intelligence,Changzhou University, Changzhou, Jiangsu 213159, China
2 College of Information Science and Technology,Zhejiang Shuren University , Hangzhou 310015, China

Abstract Recent dialogue state tracking works have focused on the hybrid approach to balance the two extreme methods(i. e. ,
over-reliance on ontology and complete abandoning ontology). However,some special phenomena are ignored in these works. For
instant,value sharing and recommendation acceptance. In addition,the widely used slot gate mechanism makes it difficult for the
model to process slots in parallel and the mechanism also propagates errors to the slot value generation steps. This paper proposes
a new hybrid approach that deals with four different phenomena,namely diverse value,unseen value,value sharing and recommen-
dation acceptance. By modifying the candidate value set and the model input,our model can parallelly process slots in one step and
no longer depend on the slot gate. Experimental results indicate that the model achieves 57. 7% and 59. 5% joint goal accuracy on
the English dataset MultiWOZ 2. 2 and 2. 3, respectively,and reaches 68.1% on the Chinese dataset RISAWOZ, with only 10ms
infer time. Finally, the robustness of the model is analyzed. The results on MultiWOZ 2. 2 show that the joint target accuracy rate
is 55.4% when the recommendation error rate reaches 15%.

Keywords Task-oriented dialogue system,Dialogue state tracking, BERT, Parallel computing, Schema-guided dialogue
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W UL 1 B RE A8 HE B 0 8 UREEAE 5 BISEAR T X
S ET T E A8 R SRR R 5 BB A S
R 400 B B A 248, B 40 Siri, Cortana . fff 44 € 7] 57 Ji& 1 T
%SG RS2 B EN Wik
State Tracking, DST) 24T 45 T 7 X 36 R G O 4L, B W
H 5 J2 il HUT W98 B s e X 3 I s A B P B bR IR B AT
FoR R AS S B — F 51 25 bl F (domain, slot, value) B = 7T
A, X IR A B AE S 43S SR % 2% 2] (Dialogue Policy Learning,

B ¢ (Dialogue
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free) ., 3T AN Jr 0 Wl L HTA 1k (8 . 48 )5 ¥ DST
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TR A . 3 7 OO AR A 1R (88 TG 12 Ak SRS A % 1 B
FEXT IS R B ) 22 B 3R 35 (U1 need high priced ho-
tel. ”) (H L (“On the same day as the hotel stay. ”) FlH#EF7
% (“Yes , that sounds great!”), FRMF X AA4 B W
AR BEANTE [ T PO R i, B BE 2 56 2 WO A 14, 2 4
TENIH XBRESALHERGRS AR, 5
Wang 2505 2L, AR SCHR A DST #8878 7 1% 4 B b ) FH 368 4 A
oM RSN ST EEERE. K 1LERT Lk 4 Ffb
ARG, Hod “r” F“e” 8 £ “restaurant” Fil “taxi”, “ -+ folk

“@

museum” 4§ [ & “cambridge and country folk museum”,

WeAh, AR DST J7 2 i B AR — > B AR S 1 A2 1]
(slot gate) B AL o ) W — > 48 47 2 45 78 XT3 Dy s op gk 4
B, AR ) CHZALH B 2 25 RE po L, 5 P
Net s Al A U (E . SEWA L TP T E4RIRT ptr
B F1{ETE 95 % F1 97 % 2Z 181, H T 3X Al Wi 25 18 3 78, T A 1k
B9 DST J5 s 1E 1 52 F iR Z %% (B slot gate>PtrNet) LA & TG
PIFAT AL AR AL B,

1 MuliWOZ 2.2 — 5 4 Fhox ik B4y 6 7
Table 1 Example dialogue in MultiWOZ 2. 2 with four dialogue

phenomena

U:can you help me find a pricey Singaporean restaurant in Cam-

bridge? 0%
S:There are several. May 1 suggest Curry Garden is located in the
Centre and has an expensive price range. Would you like a reserva 78
tion?
U: Yes.can you book a table for 8 people on Saturday at 15:457 8 #%
S: A table is booked for Saturday for 15:45 at 8 and for 8 people. 08
Reference number is BOOKVHN.
U:1'm also looking for a place called cambridge and country folk 10 %
museum .
S:Is there anything else I can help you with today? 13 %
U:I need a taxi to take me to the restaurant from the museum. 14 #
i i g APk LR A 7 By 1 EiF &
0 r-pricerange pricey expensive P &S
r-food Singaporean Singaporean K &0 fH
8 r-name Yes Curry Garden HHEEZ
14 t-departure the museum «+«folk museum 4=
14 t-destination the restaurant Curry Garden =z

H T AR B AR ), — 5 T AR SCHE S —FRR TR A X
EGOS-DST . il FH 3 F A< 1A F1 JCAS 4% 114 J7 2 30 75 A0 By A48 47, 1
Hh RS2 75 T 43 2 AT 5O AR P A 2 (schema) M, LA,
AR TR AR I DT — 0 14 X 38 R AS AN 77 9 A b 45 DUAS D) 4y
I b BB L SR AR R AR B 4 AR R U
A0 TAERE R 48 (DPL) SR HE 77 HE o 09 M X, XE R &
PR, HERAIERE S TR 5 —FhiR 2245 3% () DPL>NLG—
PtrNet) . B SCH8 8 B 32 B 48 D2 P9 A7 o 3 JBORE 18, T
A2 PreNet, 55 —J7 T o 4% ST 28 15 B 4% 28 (45 & FIAR
Tl AFEBR T HEAL ] X VI T slot gate—>PtrNet ) i5% 22 {4
FEIRAR . A SCHE I A MuladWOZ 5 4 F b Sco8odi 4
RiISAWOZ FiPAh 7RI PERE . 2% BRI A SCoTmkanF .

(DI T EGOS-DST ## , H AR R0 4 Fh T i 4
It HAE 2T SE 50 $ e 48 R IR T — A R A5

()il 1 5] AT BETE S 5 . EGOS-DST A% — # 3 47 4b
FRA 7 FLR TR AR A5 T HILR] , R AR T T 9 B

COMBE 2R G0 0 1 B A2 v DA (B AR U T —
R S8 LR A BT T AR R e

(UG UE T BERIAE e SO R B DST By ml A7 44
2 HEXTITIE

T DST BF 58 % 6 1 48 38 o 2, 0% 103K R & L
(Spoken Language Understanding, SLU) £ 3 49 i H AE R
DST K45 A . Henderson ZFH A X A oh X & S8R £ 1%
B SLU By By 22 S 00 DST. N T G2 X — [l i, —
ROV HR A BORE T g Pk BT & 7 T SLU R
B s B X G D7 S A S DST RS . SR 3k S0 7R 51
BT PR £ L ER B TR AR — A TUE AR, T
FETETE W TC 55 1 1300 2800 301 384 im0 8 2 o DL O AR X o7 ] 3
BeAR R Xu 20 R Pointer Network (PtrNet) 5] A DST
55, B S b B 35 TR S A A RE A8 b R N BN T MO
MIME . BlE — R FIB AT H2 H, PerNet JB 30 H T 4b 3 i
SEAH 1 L g

WG — D7 T — 4 ARSI G IR A iy = A
DST. AT 145 57 A Al AL 53 S AT 43 R AR AT 43 K P L SR )
3 3 6 P 43 6 M BRI PerNet JECFEAH B A9 RS . {H Al A7) 220w
THAHANE S E WIS R 2,

53— 7 TS VAR i) DST A5 2038 % 5 4 26 060 3% i s A Ay i
ARG ISk TR 4 58 1 X 35 IR A (dialogue-level DST),
SRIXARUE T A5 Z [ i X RS AR S B T4 (200K
B4 5 1 SR A o T B0HR A I 0 o) BT O L R AT
Y P BRI LA TR i I AT LR, A — R T
PRt 2220 35 P feft R T — %8 00 305 R A 2 % X I S O HL AR
THETEG SR, R, 688 SR BT B 5w 1500 X
TR s EATHE X R AWy — W] LUl e £ M B 25 00 N A7
B T 225 %6 2E A ) 8 (X B T B — 56 19 X 35 RS Crurne
level DST) ,

e bR B SR i A T R T Al — A R A LT
(slot gate) FYHLH . H ok 5 — A 1 A 2 75 76 %0 17 I3 s o 42
), SR B AT A [A) RS BOZALE Y FLEAE 95 % Al
97 R Z T, e A A A TR ST SLU KLY
BRZESN DST (R B, 30 53 4 iy AT 51 R 32 (46 & 1
1B, A SCHE AR R W) DL 58 S N AR IS 7 1] .

B30 4 A AR AT 022 25T T S S A N 22 [ A A G
HORM 3t 3E B Transformer # self-attention ! ML , A~ 3¢ #2
HL A 55 B A A A ER A AR A A B A AN R AL 2 ) AR DG
{H XA AT T AR By e &

3 FmiEEit

AR EGOS-DST #8152 31 24 o i) A 4K L
R (schema) o B H) A4 A7 8 A2 53 S 0] 43 ZERIAR ] 43
KW, REALH—LHAEF R XG4 FhL 4,
Bl Z M tE ok R LR . SR EAS
S BLAE AT 43 SR A 15 R0 G H s BUAE AN 7T 43 Sl £
b T A T L A PR o L

R LERG N 1 B 1 4 A BEHC I, G 9% 43 il b 3 4
BhXT I R4, 1525 TiZ 45, EGOS-DST o] LA — L 373 58
R 73 B AL AR AT o3 S L R R L O R 2 T AL
EGOS-DST ) F b5 16 15 58 £ i — 4R E X R S5 B AT
BT — %6 19 0 TR A BT B LA 3.7 Y
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R EGOS-DST X i L4 B A AR 51 T 10 — 25 X i R A 38 B vk

| PO I | T T
| (H TR : I MR R BHE | | {turn: 3, slot: restaurant-name, value: cote} BENF :
| |
| : | ] [none] : | {turn: 5, slot: restaurant-booktime, value: 17:30} :
| S1 82 SN+1 | dont | :
| : | -_ [[r;):;r(}are] : | {turn: 9, slot: restaurant-booktime, value: 16:30} :
| I | Lo o
U e hecommend] | Do e EE R R RS RS S S S S ST S S S S ST e T e e
| | recommend ] . e
| lj | l- [[d“] ] RHHENE |
——————— elete . ) o
0 HE _ 55 4 FU A WALEERE
e |
- u B I - : - yes - = 0 I - m !
! I
|
|

Lees I
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RS B — e 2 ik &
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EE e

E 1 EGOS-DST [ 5 25 #4

Fig. 1

3.1 ERXUEX
3011 a5

9T BHIEE AR AL TT R 25, EGOS-DST % Bk T &2 I 51
AT — SRR R WIS . E XSG F=
{f1s+sfe}» BRLCLS], [none], [ dontcare], [ refer], [ recom-
mend | Hl [ delete ], I EL¥ B ATHS 0 7 16 2k B4R & FIAE 2R g A
ti. [CLSJ#R M2 BERT™! iy #5: 5k £F 5 . [none ] Fl [ dont-
care |73 i A3 P AT TR 3 R v £ BRSO FH A e 4
Lrefer ] [ recommend ]2 bk % 5 8 55 2 M BT — 58 X 35 0K 25 0
HEFE A o AL B S S A 2 LR . [delete]5R
K RE(E 15 9 [none ],
3.1.2 siEkA

ASCH BT AR AL U S={C, N}, Hrph C w425
AL N AR T r BM A48 S o ¢ S0 I X5 IR S 3
RE SR By ={(d'ostvop) [T [ S|} I @ #st 2r 5
i A=l R SR, ol R Rt st RE(E, [ S
SERAL S R R T ST A A PR Ay . T
BT R EEIET A,
3.1.3 Har# s

RERXEBGEC N 2, =[R, .U . P R, 2R G RE .U,
A P A X S TR 4 5 LURR IR A5 5 [sys TR Lusr A2 4
3.2 YmE5ER

KA — e XHEARBIE N B =B, @ @B, Hh
B, =[SLOT]®Dd ®Ds Dv_1. DT/ PFERME,
vi—1 € {[none],[ dontcare], [ value ]} , H: H [value ]t 3£ 1% 1#§
MR T, [SLOT R — AR ik bric . B T R & X 6
=JCH MR B LT O RE R

AT ToD-BERTY VK ¢ 56 649 iy A7 51 4 55 -

H,=ToDBERT(F®B, ,B[SEP]DX,B[SEP] D
Hrp . ToD-BERT & — ™ T 4T 55 3 1) % 15 $ 48 48 iy K 24 131
WAL, [SEP]4r MR A R FE#Y . X, =U, R OU,
S XIS R 3, U,y W — SE AR RRAE SR A 25 09 . B a0
¥ F“[sys] in what area? [usr] i would like the west please”,
U, A iede it area” o B WA U A1 B .

Architecture of EGOS-DST

A SCK A [SLOT I i th 0 o WL R AE I8 2 7T LA
B AT 43 M 7 RAE HE € RIS R 0] 43 2 WY 7 3 AE
HY € RNV | CURLN |43 50 52 7T 3 20 A R AS 7 43 2 Al
PR . o 2 BRBCR S 4R
3.3 REEHLFJER
BEREAE 7 AR T Z RSB %, B E
AT EMLL C A — MR EE S V. WREIH A&
AR RANBEREEREE VB4 i C il 15
AT LA R 5 2R AE 55 UM 0 A W] AR IR AT R
Pet=softmax(HS « W, +5,) € R >V (2)
HT VR E 09, R O 2B B e 8 26 i — A~ e —1{HL.
L ) T35 A ) 1 2% 34 “high end” Fl“ pricey ™, T 2% 5 R
A JE “expensive, )i L Ib 38 I K HE N L o
3.4 BEBMELR
245 O ASE B R PerNet MO i ob il IBCR I . AR
Yol H, ARG S HY S8, LU oy i 453 258 4R 7 5
LRI E . B (span) P 545 5 0R S0 oh I RS (6. 78
R [RRE AT DLIRAT IS AN R] A3 25 0 N R 5 B
[Q,QJ=FFN(HN) €& RV "
Pyt =softmax(Q! « HF ) € R N> Ix!
P =softmax(Q’ « HF) € R INXIX (3)
start, =arg max(P;*) € RN
end, =arg max(P") € R Y
Hh  FFN(2)=GELU(x * W, +b,) « Wy +bs . (TR
R AR SCHE CCLSTFIFT — 8 % 3R 25 P 9 6 8 b 19 43 A 4
—oo IR BT RE 2 ME I — 3B 5. ks X
TR S BAC N Lonens = Lotane T Lena o
3.5 (EH#=EH
N1 rE) AR R R AR . 7 B I g
R 79 A R S 0 (R AR S 1Y L S B TR B0 T AR Y
RS o DA #2372 [ 1 DGR o 2R B 1y Ak 205 72 L
PRl 2, AR B 32 8 43 28 4 AR Bl 357 I B 000 A5 e 1 50 4%
S [refer], IS 2K S* 75 v A7 7T BEAH fr L 9 A 28 3 A5 7T LA 5%
RN
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P =softmax(HY « W,+b,)€ RY" W
St L g9 2 Cnone ], 1R S = arg max(pif) B4 S
HIEL B 00N S S . 2 (oL, T B8 28 SRR o

|| [none]

| ] attraction-name

» | | hotel-name
K 4= E—
o — | EEEER I restaurant-name

taxi-destination

WA | ] train-leaveat
L LS [0 A1
restaurant-pricerange | expensive expensive
restaurant-name Curry Garden Curry Garden
Zn
taxi-destination [none] I Curry Garden

2 3B Ak S R
Fig. 2 Process of value sharing module

R FE MultiWOZ 2. 2 v, ] 43 2848 7 A “ copy_
from” 4R 28, AT 1 — 4 187 B0 1% 0 AR A i b 2 Cln 2R
FORETE A R B T AT 43 S 7 I H A 3 B ¢ same” , B
A i copy_from”#R%E), “copy from” BUME /& 5 — A, X
AR WA AL L T
3.6 HEENE

WA M =S o) | A<=m<M) T T t 502
BT A B R GEHES , Horh MR e 8. 2Rk (B 23 2K 8%
AL Bl 6 R 00 AR B ) 50 25 2R Ry [ recommend ], A8 4 %k
MO S0 PP VS ET 4, PR AL, SRR A 44 B 45, S
TS FE X R A Y. R B A AL DS, I FE [ none ]
3.7 MEKREEHR

LA ¢ BEAL S N BAN R AL s T — A o CRDBR
[CLSISI Y Ty BE M AF 5 s 5L A 245 H3 ) o LA BT 17— 8 1 %
TORAS . A s MR o) BT LS5 IR LT B0 T 3 uk R 4
AAE
V1 s if v/ =[none]

[dontcare], if v}™=[dontcare]

from DS, if vfmr = refer
v = o (5)
from RM, if v =[ recommend ]
[none |, if vmr =[delete]
[P otherwise

Horr, “from DS”Hl“from RM” 43 5 7k M i DR 25 R0 #E 72 14
17 H AR B (Y

4 I

4.1 HE\E

A AE MultiWOZ 2. 289, MultiwOZ 2. 31 I RiSA-
WOZP EPFAE 3 A AR, MultiWOZ 4 % #83d 10000 &
B AR B X5 9F RS 8 A4k . Ah . MultiWOZ 2. 2 #%
T AR e AR T a3 SR A B4 40 B (I AR A L 3K il A2 24 BRI AR 1 Bk
FR A A (schema) , MultiWwOZ 2. 3 KRB oA A&, AT H
MultiWOZ 2. 2 i 000 A i 1 A8, 12 90 D004 4% 30 1 43k
ANTF 50 [ R AW Ry TT 43 S AL, A 1 R R T 43 2 A
AE Wu Z07 09 TAE A SO d 5 44088 Chotel s trains res-
taurant.attraction. taxi) » 3X 42 R g FL Ay 40idek H 2 A /b 2 %,
RiSAWOZ & —A> 1 SCAE 55 5 ] 4 36 8006 4 . & 11200 %%

Bk v A9 AN KIS B 150 000 £ A ALK B 12 D41
A SCAdE T2 ARL Y L0 A il 1B B TR B 50 BCH 30,
4.2 Yl

T2 S5 & N AE (12 GBD B BRI 4 00 T 1k £
ToD-BERT™ 1y ZE A% WT A< 1y 4 15 25 . % B BE S A 6
BERMZU K 124 ARk BREMA 768 MHoT, B
WY S RERGR B O 5.0, 5 DI TR, Wt i AP
B (B e ME A7 5 A AT — 38 53R AR B A8 £ A word dropout
BRI MR E R 0.1, LR K/NA epoch 43 311i% & K 16
3. A Adam 8 Ak #8000 F R = 2 3 3000 {1k K A
R I= G T Sroncar T Lrcter s IER 2 RBE Ty 8 X107, LIy
L5 IAE 1h W —4~ 12GB P100 GPU & #.

IR BT 5 B 52 A AT — 5 X IE RS AR, S,
FHFFEI L 7 BT — 8 X IR A
4.3 FEHER

R Al FHBE A B FR #E A R (Joint Goal Accuracy,JGA) 18
FRVF Al B R R B, 76 B FE. Y H X 24 T A (domain, slot,
value) = JCA % fE 0 o B0 DU o B, JGA A Sh 1.8 W2 0, 45
RGBT 10 WHUGMED I F 3£ 2.3 3 L 8« FRid i 4 7 )&
T RAAETT

F£ 2 MultiWOZ 2.2 i1 2. 3 iR 4 L JGA X kb

Table 2 JGA comparison on MultiWOZ 2. 2 and 2. 3 test sets
CHLAE 20D
Model MWOZ 2.2 MWOZ 2.3
SGD-baseline- 1% 42.0 -
TRADE » [17] 45.4 49.2
COMER « 131 — 50.2
DSTQAL?] — 51.8
SUMBTL 149.7 52.9
DS-DST!?" 51.7 -
chZSc(rDUBl] 54.4
STARM 55. 4 —
SOM-DST 2! - 55.5
SAVNLS! - 58.0
TripPy « -3 - 63.0
EGOS-DST(SG) 57.3 59.3
EGOS-DST 57.7 59.5

# 3 RISAWOZ M4 L1 JGA X 1
Table 3 JGA comparison on RiSAWOZ test set

Model RISAWOZ
TRADE(rand init) * L7 58.2
TRADE(fastText) » -7 60.1
MLCSG (fastText) * 137 66.2

EGOS-DST 68. 1

F 2 BRTE MuliWOZ 2. 2 | EGOS-DST ik 3] T &
HFI,IE H 5 — kA STAR ML T T 2.3% ., 7E Mul-
tiWOZ 2. 3 . EGOS-DST ®J 3£ ALK F TripPy. #& i,
TripPy 56 &R 5 DAL, 8 F JC A4 7 2, H T8 o 1 A
PR A R TEE A R R (A, BT W R — A R g
(label map) 244 I HM ™ (B 41 4% “high end” B 5t 4 “ expen-
sive”™) . FEBr AR MERC S 1 U0 “high end” (178 {5 78 14, 3 fai A
R R T H L 5. & 3 WoR EGOS-DST Mt F
MLCSG 28 A T 1.9%.

AN AR SCIR X T Cat-JGA il Noncat-JGA P38 45 »
TS FIT AR T 43 2R 7 RO T 43 2R M B JGA, & 4
7R EGOS-DST A7 7 Cat-JGA ik B e AE A R B . X v] fE
2 TR R AR ST 1 W T 2R 7 (0 TR TR b A Sl — A 4 28
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KA AL EGOS-DST i B4 B A At =X 5| 53 19 — 25 X iR 4558 i 5 vk

f£:% . 7E Noncat-JGA #§ 45 £ . EGOS-DST & 25 i # i 17 H

AT, 33X 75 75 F T e 0% A B (E L R AR R IR I S (X

PIRh IR G R f bl b A AR W] A3 el 1), HpE& f £ %

DK, X PR R D M AR B A2 B4 0 B B0 R FE L

2) 5 LR DST 77 AR, 48 SCIER B R 56802 BE 602 £ i ot i

HIRE X o A SCHAESS 5. 2 Wi — 1l RGEHERR (Y R) 4L,
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Table 4 Cat-JGA and Noncat-JGA of various models on

MultiWOZ 2. 2 test set

CHLAT . %)
Model Cat-JGA Noncat-JGA
SGD-baseline 57.0 66. 1
TRADE 62.8 66. 6
DS-DST 70.6 70.1
Seq2Seq-DU 75.8 71.1
EGOS-DST 69.1 80.5

5 &
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DAAE R 43 DST AR = B A 1 — A Bl B S 6 07 1] ) Bl
Hil o AT R R B A7 B9 HE R R (per slot accuracy) 31431 #%
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R T REALTT o7 45 B S “restaurant”, F A RIS
AT A3 A, T 280 A B R AT A 2B AL B SR — A7 48 T 3 i
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Table 5 Per slot accuracy on Multiwoz 2. 2 test set

CHLAL: 06D
Slot name TRADE EGOS(SG) EGOS
attraction-area 96.91 96. 49 96.73
attraction-type 95. 89 96. 80 96. 83
hotel-area 95.15 95.91 96. 16
hotel-bookday 98.91 99. 14 99. 17
hotel-bookpeople 98. 60 99.16 99.17
hotel-bookstay 99. 33 99. 39 99. 43
hotel-internet 96. 24 96. 08 96. 28
hotel-parking 96. 31 96. 87 97.09
hotel-pricerange 96. 15 96. 94 96. 53
hotel-stars 97. 37 98.13 98.09
hotel-type 93.06 94.54 94. 10
r-area 96. 65 97.17 96. 98
r-bookday 99.23 99. 40 99.21
r-bookpeople 99.16 99.05 99. 24
r-pricerange 97.10 97.47 97. 81
train-bookpeople 98. 10 97.13 97.58
train-day 98.75 98.92 99. 02
train-departure 97.83 98.22 98. 47
train-destination 98. 64 98. 56 98. 64
attraction-name 91. 88 97.75 97.25
hotel-name 94.00 97.75 97.78
r-booktime 98. 85 99. 36 99.18
r-food 97.03 97.25 97.38
r-name 91. 34 97.03 97.09
taxi-arriveby 99. 20 99.13 99.29
taxi-departure 96. 81 97.59 97.60
taxi-destination 97.05 97.81 97.98
taxi-leaveat 98. 85 99. 29 99. 37
train-arriveby 96. 08 96. 77 96. 81
train-leaveat 93.69 94.12 94.24
slot accuracy 96. 81 97. 64 97.68
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“-rec” RN FRA ] PerNet b HUE 45 32, T AN J& I 7 48
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Table 6 JGA of model with different recommendation error rates
BT . %)
BEHEE 0 1 2 5 10 15 20 -rec
JGA 57.74 57.53 57.31 57.00 55.88 55.39 54.34 52.07
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Table 7 Inference time and model size per dialogue turn on

MultiWOZ 2. 2 test set

Model Size/ MB Latency/ms
TRADE 10 274.0
SOM-DST 113 22.0
STAR 146 25.0

EGOS-DST(SG) 74 10.7(10.5)

EGOS-DST 74 10.4(8.4)
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